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Small Hydraulic Turbine. Drives 
An applied research. program has been initiated 
to study the feasibility and performance of a small 
hydraulic turbine as a pump inducer drive. This tur-
bine, driven by the fluid being pumped, requires no 
external controls, is completely integrated into the 
fliw system, and has bearings which utilize the main 
fluid for lubrication and cooling. Basically, a hydrau-
lic turbine has been designed by methods used for 
aerospace gas turbines, but wii; the simplified condi-
tion of incompressible flow. Since an important 
number of gas. turbine design criteria (optimized blade 
geometry, effect of tip clearance, Reynolds number 
effects, etc.) had been obtained for incompressible 
fluids, these criteria were available and directly appli-
cable to axial hydraulic turbines. This research pro-
gram included the design, analysis, optimization, 
fabrication, and testing of the low speed pump inducer 
driven by the hydraulic turbine. 
The results of testing showed close correlation 
between predicted and experimental performance. 
Program restraints, however, restricted the range of 
the steady state experimental data, and only the im-
mediate neighborhood of the design point was eval-
uated. 
The torque capabilities of this turbine compare 
favorably with those developed by positive displace-
ment hydraulic motors. The three-stage turbine is 
very efficient, low-weight, compact, and simple drive. 
Small hydraulic turbines appear promising for 
several industrial applications. They are easily ad-
justable to any given duty, require little if any main-
tenance, and are mechanically simple. If manufactured
in commercial quantities with proven techniques, they 
should be low in cost and reliable in service. The tur-
bines are powerful, of lightweight construction, are 
entirely rotary, and have no sliding parts. They should 
be suitable for many processes in which heavy and 
large hydraulic motors are presently being used. 
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